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HEPORT OF THE AMERICAN FOUNDATION FOR THE BLIND COMMITIEE 


on the yu hn 
REDUCTION OF COST OF BRAILLE PUBLISHING 
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The Committee on the Reduction of Cost of Braille Publishing organized 


under the chairmanship of the Director of Research of the American Foundation for 
the Blind, has been working for some time on ways and means of reducing the cost of 


production of embossed books. 

The personnel of this committee was selected in the belief, first, that 
technical men from the various Braille embossing emabiivteanss might be mitually 
helpful to one another in finding ways and means of reducing the cost of Braille 
publishing. Second, that persons from kindred industries might have valuable sug- — 
gestions to contribute toward the solution of this problem. Accordingly, the 
following committee was assembled: 


E,E,Bramlette » + + » » + + Supte of the American Printing House for the Blind 
Edward M. Van Cleve. + + « Principal, New York Institute for the Education 

ceed - of the Blind, and Vice President of the Board of 

ae Trustees of the American Printing House for the 

Blind. 
Manager of the Howe Memorial Press 
Embosser at the New York Institute for the Blind 
Manager of the Matilda Ziegler Magazine for the Blind 
Matilda Ziegler Magazine for the Blind 
Librarian,N.Y.Public Library, Deptefor the Blind, and 
; Chairman of the A.L.A.Committee on Work for the Blind. 
Mrs. Leila Heyn «+ + + « + Touch Reader and Psychologist 
E, W. Palmer » «+... « President, J.T,Tapley Oo, Book Manufacturers 
A. V, Howland « +» «+ # » Representative of Tileston & Hollingsworth Cos, 
Paper Manufacturers 
Special Representatives Thomson National Press Co-, 
Book Mamfacturers. 
Representing the Copper and Brass Research Ass'n. 
Expert on Sheet Metal 


Frank C. Bryan «a « 
Thomas Lister s « ¢ 
Walter G. Holmes .« 
Joseph Brusca s + « 6 
Miss Lucille Goldthwaite. 
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J. G, Liebenow « + + « « 


Wm. G. Schneider « » « e 
C. I, Sprowl « se » wo 


At the first meeting of the committee held in New York City on Marc 
13th, it was decided that there were three major ways in which the cost of Bru..le 
embossing might possibly be reduced First, By standardizing the size of page so 
that joint purchasing of paper, bindings, etce, by the various publishing houses, 
might be carried out. Second, By adopting a size of volume which would make pos- 
sible the use of the labor~saving machinery generally employed in book binding es- 
tablishments. Third, By the use of twoeside printing. There were also certain 
minor ways in which it was believed that the cost of Braille publishing might be 
reduced, such as the saving of space by omitting the title of the book from the top 
of each page, the substitution of uniform interval Braille for block Braille, and 


the substitution of less expensive paper for that now employed. 
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After the March 13th meeting the committee was divided into sub-committees 
to study the various possible lines of economy and improvements suggested at the 
first meeting, Several members of the committee gave much time to conducting ex- 
periments and calculating results. The Director of Research worked with each sub- 
committee. 
On August 4th the committee met in New York City and adopted the follow- 


ing report: 


Standardization of Size 

The question of standardization on a particular size of volume depends 
largely upon whether or not the publishers, librarians and readers can agree upon a 
satisfactory sizes We find the librarians are not very particular about the dimen- 
sions of the volumes, provided that they are approximately uniform in sizee Gener- 
ally speaking, they prefer a small volume if it contains sufficient material to make 
great mltiplicity of volumes in a single work unnecessary: 

Of the 112 readers interviewed on the subject of size of volume - 


18 chi} deen and 15 adults expressed no preference 


25 ES Pee gtpreonne a preference for small volumes 
9 " rt 6 7) " " " large " 
To summarize - 33 are indifferent as to size of volumes 
4 prefer volumes of small size 
15 i] large " 


It is the opinion of the committee and of many persons interviewed that 
books printed on both sides of the page should contain comparatively short lines. 
Tris is desirable in order to obviate an undue amount of shifting of the book from 
side to side as the right and left pages are being read, This is especially im- 
portant in view of the fact that outside of institutions and class-rooms, the great 
majority of readers hold the books on their laps while reading. The committee is 
of the opinion that for lap reading the top line of the text should not be more 
than twelve inches from the bottom of the pagee Allowing a minimm of a half~inch 
top margin, this would indicate that the desirable height of page is aboutle 1/2 
inches. 

Economical Size 

As to the selection of a size of volume well adapted to book binding 
machinery, the bindery member of the comm ttes reports that the book when open may 
not have a spread of more than 22 inches and the page may not exoeed 13 1/2 inches 
in height and 10 inches in width» This means that if we adopt a page measuring 
13 1/2 inches in height and 10 inches in width, and bind the books on the long side 
of the page, and restrict the size of our volume to an inch and a half in thick- 


ness, we can come within the limits of book binding machinery. Practically speak~- 


ing, this means restricting our pages to about 31 lines of about 34 letters to a 
line. The standard maximum size of the Louisville page is 31 lines of 40 letters 
to a line. ‘The standard Howe Memorial Press page is 24 lines to the page and 44 
letters to the line; the standard Howe Publishing Society page is 23 lines to the 
page and 40 letters to the line; the Ziegler Magazine page is 27 lines to the page 
and 46 letters to the line (Block Braille); the standard Universal Braille Press 
page 33 lines to the page and 50 letters to the line. 

Interpointing 

In two-side printing, there are four questions involved: 

A. Is two-side printing equally legible with one-side printing? 
B. Does two-side printing actually reduce bulk? 


C, Is the cost of producing interpointed bools less than that of producing 
books in one-side printing? 


De Are interpointed books equally durable with books printed on one side of 
the page? 


As Relative Levibility of one and two-side printing. 

So far as the committee is aware, no thorough-going investigation of the 
relative legibility of one and twoeside printing has heretofore been made. This 
form of printing has been in vogue in Europe for many years but in America no con- 
siderable amount of two-side printing has been done in Braille outside of that done 
at the publishing plant of the Matilda Ziegler Magazine. Soe far as sight is con- 
cerned, it is very difficult to read twoeside printing with the eye, as it is not 
easy to distinguish between raised dots and the pits made by dots on the reverse 
side. For this reason it is the opinion of the committee that books such as those 
for beginners, upon which the teacher and pupil mst work together, should not be 
embossed by the two-side metnod. 

In order that the committee might have reliable data upon which to base 
a judgment, the American Toundation for the Blind employed lirs. Leila H. Heyn, a 
trained psychologist, to conduct a series of careful tests with a considerable 
mumber of child and adult readers, The question to be tested was: Is interpointed 
Braille literature read with as much speed and with as high a degree of accuracy 
as is one-side printing? After trying out several forms of tests, with various 
procedures, the following test was determined upon: 

One hundred easy words from a second reader were selected. These words 
were printed in full spelling in non-sense order upon one sheet in one-side print- 
ing, and upon another sheet in different non-sense orders in two-side printing. 
That is to say, on the second sheet the one hundred words were placed on each side 
of the sheet in different orders. TExact copies of these sheets were made line for 


line in typewriting. Schools, workshops, homes and private residences were then 
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visited wherever blind readers could be found. (See Appendix N). These readers 
wore adzed to read these lists of words aloud, Mrs. Heyn keeping the time with a 
stop-watch and following a Braille copy, while her assistant followed the type- 
written copy and noted.errors. Careful records were mace of both time and errors 
with each subject. One side of the interpointed sheet was used as a practice sheet 
in order to put the reader at his ease. The subject was next asked to read either 
the opposite side of the interpointed page which will be Imown through this report 
as page "B", or the page of one~ sidé printing which will be mown as page "A" 
Care was taken to alternate the pages used by successive subjects. For instance, the 
first reader began with page "B", the second reader witn page "at, the third 
reader with page "B", the fourth reader with page "A", etc. 

Many readers had to be rejected because of some condition which vitia- 
ted the test. Tither there was an interruption, a strong emotional element, or 
possibly the subject read so slowly that it amounted to simply spelling out of 
words rather than of reading. No record was accepted where the subject read less 
than an average of 12 words per mimte. Test sheets were laid in a book or ona 
pile of other embossed material while being read. This was done to obviate the 
possibility of an wfavorable condition which would militate against the legibili- 
ty of two side printing, for certain members of the committee felt that two side 
printing when laid on an even, hard surface might not be so easily read as one side 
printing. 

Satisfactory records were obtained from 52 children and 56 adults. An 
analysis of the results of these tests shows the following: 

The total length of time required for the 108 readers 

to read page "AY was ewe te ee eee ve ee el Mins, 4O Secs. 
The total length of time required for the 108 readers 

to real page "G'Gmal, a Wi as deel Seve oti See " 46 


a total retardation in speed of two-side printing over one- 
side printing of 6. 2+ seer eee ree ee eevee se SO Mins. 6 Secs. or 


2.1% 


The median retardation in the case of the 108 readers was 2 secs, or «77 of 1% 
(See Appendices C & F) 
The average length of time required by 108 readers 
to read page "A" was we es eee tee ee es 2 Mins. 14 Secs. 
The average length of time required by 108 readers 
to read page "BY was-« « 2 s ¢ ¢ 6 6 8 8 6 ewe es; = bie" 


or an average retardation of « ». + so «© + e+ se ee wo wt 3 Secs. 


In order to ascertain whether or not the reaction of children is any 
aifferent from that of adults, the data have been separated. From this we find in 


the case of children the following: 
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The total length of time in which "A" was read by 

children was « - » 6 + +e + 2e+++s 6 99 Mins. 13 Secs. 
The total length of time in which "B" was read by 

childyven.waS es « «© © « ¢ 8 © «6 © s) we 103 Mins. 22 Secs. 


a total retardation in speed of two-side printing over 
one-side printing of «1. cs et ee tet wt ww ts 4 Mins. 9 Secs. 


bag 


The median retardation in the case of the children was 2 Secs. or «79 of 1% 
(See Appendices B & E) 


The average length of time required by the children 


to vead page YA" was ss 2 6 os sw wt ew 1 Min. 54 Secs. 
The average length of time required by the children 
to read page "B" was e « 2.6 a 1 es 0 8 8 st if 59 Secs. 
or an average retardation of «1. «2+ +» 6 + 2 ee eee 5 Secs. 


In the case of the adults, we find - 


The total length of time in which "A" was read 
by SAULT SWAG nsae one e ele a) wo) onus a alntamens 1he Mins. 27 Secs. 
The total length of time in which "B" was read 


by Sdulte wase «¢ <2 «0 6 ¢€ © 8 5 4 #8 07% 143 " ou a 
a total retardation in speed of two-side printing over one- 
SLdeeprintangeuOly soscleie! 6 biwlis ls) ene vet oe eis is 57 Secs. 
or .67 of 1% 


The median retardation in the case of the adults was 2 seconds, or .79 of 1% 
{See Appendices A and D) 


The average length of time required by adults to 


read page "A" was 2 2s «ee 6 ee ee ewe 2 Mins. 33 Secs. 
The average length of time required by adults to 
read page "BY was 2 2 se 2 se ew ew ee es aw 3h ON 
or an average retardation of . 2 . 2s. «© es es soa 1 second 


From this we draw the following conclusions: that there is very little 
difference in point of speed of reading between one and two-side printing; that 
this difference is rather more marked among children than adults; that among 
adults the retardation of speed caused by two-side printing is negligible, being 
less than 1%. This is possibly due to the fact that the adults, practically all 
of whom read the Ziegler Magazine, are more familiar with two-side printing than 
are the children. 

An effort has been made to determine what the cause of the slight retar- 
dation may be. Inexperienced readers were eliminated from the list and calculations 
made. (See Appendix M). This affected very little the final results. Slow readers 
and fast readers were then studied, tut the retardation seemed to be no more marked 
in one group than in the other. It is possible that as two-side printing is per- 
fected and data are collected with a very large mmber of readers, the retardation 
will tend to disappear. As a matter of fact when we compare the difference in time 
required by slow readers as contrasted with fast readers, with the difference in 
time of reading between one and two-side printing, the difference between the two 


styles of printing sinks into insignificance. For instance, the retardation of 
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two-side printing over one-side printing in 108 cases was 2.1%, while, on the other 
hand, the difference in the average speed of reading page "A" by the fastest one- 
fourth as compared with the average speed of reading page "A by the slowest one- 

fourth was 342K, using the rapid readers as the base. Or to put it in another way - 
The average length of time required for the fastest one-fourth : 

to read page "A" waS « «© © s+ 2 «© » © © e# ee ew we ww | 2 Mins. 14 Sees. 
The average length of time required for the fastest one-fourth 
to read page "B¥ was - es eo ee eee ee ee er ee ee 2 9 


RP ALTTOTONCe Of cic 1c web (Crusoe GWo en Le, 6 Oy OL 6 eens Ss 9. Seaae 3 Secs. 


The average length of time for the slowest one-fourth 
to read page "A" was 2-6 we ee ee ee eee eo © % Mins. 12.18 " 
The average length of time for the fastest one-fourth 
to read page "A" was ee s+ + oy 2 © pw ee ew wwe eee fallen 
POC Terence Of. s i666" 6 6-6 6.18 4 0: 6. 8 0. 0) 6) 08s © em ene ne 3 Mins. 15.7 " 
(See Appendix L) 
This would indicate that there are other elements which affect speed of reading 


vastly more important than the relative legibility of one and two=side printing. 


Comparative Accuracy 
Turning to the consideration of the comparative accuracy of the reading 
ef one and two-side printing, we find an interesting result. 


The total Leeds of errors made on page "A" by the 108 Rees ise 6 « « 152 
" " a ff en ee Ba on mw of Rie ia OR 


or a difference of 38 in favor of the two-side printing. (See Appendix K). Reducing 
this to a percentage, we find that there were 25% fewer errors made on the two-side 
printing than on the one-side printing. 

To separate the children from the adults, we find 


The total mumber of errors made on page "A" by children 18 » . + + © « ee 


" " 6 " w n We oe ‘Be nf on WA oe ee ete 


or a difference of 10 errors in favor of the two-side printing, (See Appendix J). 
Reducing this to a percentage we find that there were 17.8% less errors made on the 
two-side printing than on the one~side printing. 

In the case of the Adults, we find 


os tote} number of errors made on page "A" by adults is .. +++» © 
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or a difference of 28 errors in favor of the two-side printing. (See Appendix I). 
Reducing this to a percentage, we find that there were 29.1% less errors made on the 
two-side printing than on the one-side printing. 


No attempt is made to explain this discrepancy. 
To sum up: Careful tests made with 108 cases show that interpointed mater- 


{al requires slightly more time to read than does one-side printing, the difference 
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being a little more marked among children than among adults. The average re tarda- 
tion of two-side printing over one~side printing. with 108 cases, was 3 seconds, or 
2.1%. Tne median retardation which is perhaps more indicative was 2 seconds, or 
77/100 of 1%. From the standpoint of accuracy of reading, the tests show that in- 
terpointed material is no less legitle than one-side printing. 

As to preference of readers for one or two-side printing, we find a 
marked enthusiasm for two-side printing among many readers. This is based prin- 
cipally upon the fact that this style of printing makes possible a great reduction 
in bulk. The Ziegler Magazine recently requested an expression of opinion from 
its readers upon the relative desirability of one or two=-side printing. Had there 
been any marked sentiment against two-side printing in this country, this announce- 
ment would have been a signal for a deluge of letters of protest against the style 
of printing employed in that magazine. It is significant that of the 456 letters 
received by the Editor, only four expressed a preference for one-side printing. 
The others enthusiastically endorsed two-side printing. 

B, The Relative Bulk of one and two-side Printing. 

We find that from the standpoint of paper, 100% more material can be 
printed on interpointed sheets of a given size by the interpointed method than 
by the one-side printing method. We have not made sufficient investigation to 

determine whether or not two side printing requires a heavier paper. From the 
standpoint of thickness of volume we find that printing on the second side of 
the page increases the thickness of the volume from 20% to 30%, depending on the 
height of dot and the kind of paper used. To put this in another way, a book 
of a given number of words printed in interpointing can be published on about 
one-half the paper required for one~side printing, and the bull when printed on 
two sides of the page will be about 65% of the bulk of the same number of words 
printed on one side of the page. 
C. The Relative Cost of one and two-side Printing. 

This brings us to the consideration of cost of production. Assuming 
that paper of the same weight may be used for the two styles of printing, it is 
apparent that from the standpoint of material, two-side printing reduces the 
paper bill about 50% and the bindery bill about 35%. 

Press Work. - So far as we can ascertain at present, the cost of labor 
with an improved press is probably no more in the case of interpointing than in 
one-side printing. The Thomson National Press has worked out a design of platen 
press which makes it possible to change a pair of plates in less than a minute. 


This press may be fed with dry paper at the rate of from 600 to 800 impressions 
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per hour. ‘The committee is assured by persons in position te imow, that cylin- 
der presses may be so designed for two-side printing, that plates may be changed 
in a negligible period of time. If this can be done, the relative cost of press 
work for one and two-side printing is approximately identical. 

Plate making. ~ This leaves only the question of plate making. It is 
probable that it costs more to produce the plates for a given number of words 
of two-side printing than it does for the same number of words of one-side 
printing. Just how mach more we cannot now state with absolute confidence. Wo 
concern in this country, aside from the Ziegler Magazine, has had experience 
with two-side printing sufficient to be of much value. So far as the actual 
stamping of the plates is concerned, it takes very little more time to do the 
second side than the first. The additional time consumed in making interpointed 
plates is largely in the correcting process. Mr. Joseph Brusca, the Ziegler 
Magazine operator, is a very accurate worker and he finds few disadvantages in 
interpoint plate making as compared with one-side plate making.» A test made by 
Mr. Brusca for the Committee on three pairs of plates, showed a retardation in 
speed of manufacturing a two-side plate over that of producing a one-side plate 
of 144. (See Appendix 0), The Ziegler Magazine uses sheet iron in the manufacture 
of most of its plates. It is possible that zinc or some other metal would not 
warp as mich as sheet iron, thus requiring less time for adjustment while stamping 
the reverse side of the plate. It will probably always be necessary, however, to 
spend a little more time making corrections on interpointed plates than on one- 
side plates. 

Assuming that with the average operator it will cost 20% more to make 
the plates for two-side printing than for one-side printing, it is calculated 
that this difference would be more than offset by the other savings affected by 
interpointing. 

D. Durability 

As to durability of interpointed books as compared with those printed 
on one side of the page = where the books are printed on wet paper, librarians 
agree that interpointed books are no less curable than are those printed on one 
side of the page, Most of the interpointed books printed during the past ten 
years have been done on dry paper. These are doubtless not as durable as those 
printed on wet papers Librarians tell us, however, that such books are seldom 
discarded because the print is no longer legible. The causes for discarding 
books of this kind are the same as the causes for discarding books printed on 
wet paper, namely, because the pages are torn, binding has given way or the 


books have become too soiled to be continued in circulation. 
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Thether or not dry printing is essential to interpointing is not clear. 
It was resorted to in Europe, we understand, because dry printing is more econo- 
mical than wet. "There seems to be certain compensating advantages in dry printing. 
The calendered surface of the paper is not affected by dry printing, leaving a 
smooth surface much more pleasant to the fingers in long continued reading than 
the wnglazed surface usually resulting from wet printing. The tests secured for 
this report were printed on dry paper. This was done because in our preliminary 
work we found that the comparative legibility with 45 readers of wet and dry print- 
ing placed the wet printing at a distinct disadvantage in point of speed of reading. 

Miscellaneous Considerations. 

The committee has conducted some experiments with various kinds of 
paper, ‘These have not been sufficiently conclusive to justify definite recommen- 
dations. It seems probable, however, that less expensive paper can be satisfactori~ 
ly used in Braille embossing than has generally been used in American books. 

Height of Dot. 

Some tests were made to determine the relative legibility of high and 
low dots. This work mst be continued, but present indications are that dots 
24/1000 of an inch in height are quite as legible as dots 28/1000 of an inch in 
height, This may prove an important consideration, if dry printing seems advis- 
ebls in interpointed books. 

Color of Paper. 

Aside from the books published by the Howe Memorial Press, white paper 
has been universally used in America in the manufacture of Braille books. Yhile 
the committee does not wish to encourage the continuance in circulation of Braille 
books after they have become so soiled as to be objectionable, it seems advisable 
to the majority of the committee that a slightly tinted paper, which would make 
finger marks somewhat less conspicuous, should be used. This has an economic 
importance as well, when we enter the field of cheaper paper. 

To summarize: - The committee on the cost of Braille publishing has 
found that the cost of the mamfacture of Braille books may be reduced in the 
following ways: 

First - standardization in size of volume. 

Second- selecting a size of volume which will adapt itself to 

labor saving machinery. 

Third - printing by the interpointed method. 

Standardization of size is a matter to be worked out among the libra- 
rians, publishers and readers. This is a subject on which the committee is still 


working, The maximm size of book which lends itself well to machine production, 
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and which seems advisable to the committee, contains a page 10 inches in width 
by 12 1/2 inches in height. The maximum thickness of the book with this size of 
page may not be more than one and a half inches, or between 125 end 150 pages of 
two-side printings As to interpointing, we find that the reduction of legibility 
of two-side printing as compared with one-side printing is very slight, retard- 
ing the speed of reading on an average of about 24, 
| As to the cost of production, there is a saving effected by two-side 
printing of approximately 50% in the cost of paper and approximately 35% in the 
cost of binding. ‘The cost of press work is probably about the same in both 
processes. The cost of interpoint plate making is probably less than 20% in ex- 
cess of one-side plate making. Assuming that the excess cost os 20%, this 
difference will soon be absorbed in the other savings. 

From the standpoint of the reader, the prime advantage of two-side 
printing is its reduction of bulk. After the first few copies are printed, 


however, there is a distinct saving in the cost of productions 


RECOMMENDATIONS. 
The Committee adopted unanimously the following recommendations: 
Dimensions. 
That Braille books be published in accordance with the following 


dimensions: 


ae Size of volume not to exceed 1-1/2 inches in thidmess 
exclusive of covers, and the spread of cover when open 
not to exceed 22 inches -- except where some peculiarity 
in the subject matter makes a broader book essential. 


b. Size of page not to exceed 12-1/2 inches in height and 
10 inches in width, except where some peculiarity in the 
subject matter makes a broader page essential. Top and 
bottom margin not to be less than 1/2 inches. 


c. Length of line not to exceed 8-1/2 inches, except where 
some peculiarity in the subject matter males a longer 
line essential. 


Style of Printing. 


ae That Braille books be printed by the inter-pointed method, 
except where some peculiarity in the subject matter does 
not lend itself well to the limitations of twoside print- 
ing, and except where the use of the books requires that 
they be printed in a form easily read by sight. 


b. That a method of interpointing be employed which will reduce to 
a minim the tangibility of dots on the obverse side of the page. 


c. That printing be done in such a way as to leave as much cal- 
endered surface as possible on the paper. 


Color of Paper. 


That books be printed on a slightly tinted paper. 
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Style of Binding 


That books be bound with a style of binding which will 
permit of as flat opening as possible, consistent with 
strength and durability. 


That a sub-committee of persons skilled in the methods of Braille em- 
bossing followed in America, visit Europe to study and report on the 
methods of Braille publishing employed abroad, giving special atten- 
tion to the following subjects: 


a. Processes and materials used in two-side printing. 

b, Machinery used for Braille writing and printing. 

c. Styles of maps used abroad and methods of producing them. 

d. Tangible appliances used in mathematics. 

6» Management of libraries for the Blind in Europe, with a 
view to ascertaining, if possible, ways and means of 
increasing the circulation of embossed books used by 
the Blind. 


That the Committee continue its investigation into ways and means of 
reducing the cost of Braille embossing; and that it study the relative 
legibility of Braille type of various dot spacings, various letter 
spacings, various line spacings, and various dot heights. ‘hat it 
give special attention to the desirability of publishing Braille 
books with a uniform letter spacing. 
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TABLE OF RETARDATION IN READING INTERPOINTED SHEETS - ADULTS 


Retardation 
Record No. A. Be Actual Percentage 
One-~side iInterpointed 
Min.Sec. Min. Sec. Sec. Percent. 
3 3-26 4-43 #77 3747 
15 3-17 4-22 #65 233 
111 1-51 2-35 44 -4O 
97 4-H 5-21 240 01423 
101 6-15 6-37 #22 «0584 
41 3-40 4-00 #20 +0909 
27 1-41 2-00 #19 «1881 
13 1-59 2-16 417 21428 
21 1-17 1-30 413 +1688 
39 3-01 3-13 #12 20662 
75 1-24 1-36 #12 «1428 
33 2-04 2-15 #11 -0887 
4g 1-35 1-46 #11 «1157 
ail 1-17 1-27 #10 .1297 
al 1-36 1-44 #08 20833 
85 2-06 2-13 OT 00555 
87 2-05 2-12 #07 20545 
25 151 1-57 #06 20540 
45 2-20 2-26 #06 -O428 
17 1-11 1=17 #06 20845 
95 1-00 1-05 #05 20833 
105 2-22 3-27 #05 -0247 
79 1-10 1-15 #05 -0714 
43 1-0 1-08 #05 20793 
89 1-0 1-07 103 0468 
51 -4g 51 #03 +0625 
83 2-01 2-04 402 -0247 
103 4-18 4-20 #02 20077 - — Median 
65 2-hy 2-45 #01 »0067 
67 1-4y 1-44 ) -0 
47 54 54 ) 20 
53 2-10 2-10 0 20 
7 2-05 2-0 -01 +0080 
37 5255 B=5d -02 «0085 
107 2-28 2-25 -03 +0202 
63 1-11 1-07 -o4 20563 
91 1-17 1-13 -O4 -0519 
55 1-32 1-27 -05 01543 
1 3-45 3-40 -05 0204 
5 1-10 1-04 -06 20857 
109 2-46 2-ho -06 20361 
35 3—13 3-07 -06 +0310 
17 5-25 5-15 -10 +0307 
31 1-36 1-26 -10 01041 
19 4-17 4-07 -10 +0389 
29 1-22 1-11 -11 01341 
59 Ym 26 4-09 -17 20639 
71 2-30 2-12 -18 21200 
9 2-03 1-45 -18 01463 
69 2-52 2-31 -21 21215 
ie; 2-55 2-30 -25 »1428 
99 3-00 2-32 -28 21555 
11 2-26 1-54 -32 22191 
23 8-10 7-30 -4o +0816 
61 3-15 2-25 ~50 22564 
93 BD Aaa) | -56 +2403 


Note: ‘he minus sigm indicates that B was read faster than A. 
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APPENDIX "Bt 


TABLE OF RETARDATION IN READING INTERPOINTED SHEETS = CHILDREN 


Retardation 
Record No. A. B, Actual Percentage 
One side Interpointed 
Min. Sec. Min. Sec. Sec. Percent. 


44 2-34 4-41 #127 »82U7 
70 3-37 4-25 hg °2211 
46 7-34 8-21 #47 +1035 
64 2-28 2-52 #24 +1621 
18 1-46 2-08 #22 22075 
90 1-04 1-25 fal 0 3265 
10 2-09 2-29 #20 21550 
98 -21 1-36 #15 01851 
22 -45 =59 #14 31 
16 1-17 1-30 #13 -169 
104 2-26 2-3 709 «0616 
12 ~45 -5 #09 +20 
50 1-03 1-12 #09 21428 
52 1-01 1-10 #09 01475 
Tt) -50 -57 HOT «1400 
76 55 1-01 #06 +1090 
6 -52 -57 #05 ©0961 
100 1-05 1-10 #05 20769 
24 2-02 2-06 #o4 +0327 
32 1-37 1-41 #04 20412 
38 1-00 1-04 #04 20666 
20 1-52 1-55 #03 20267 
28 1-15 1-17 #02 +0266 
8 1-59 2-01 #02 20168 
68 2-05 2-07 #02 20160 
gO 4-13 4-15 #02 +0079 - =~ Median 
72 2-22 2-23 #01 «0070 
88 ~4g -49 f°) 20 
66 5-00 5-00 fo) 0 
102 -59 -58 ~Ol +0169 
30 1-06 1-05 -01 20151 
14 1-06 1-05 -01 20151 
26 1-46 1-45 -O1 20094 
4g 1-12 1-10 -02 20277 
4 ~hg -47 ~02 «0408 
34 52 ~49 -03 +0574 
96 1-21 1-18 -03 +0370 
62 2-37 2-34 -0 .0191 
58 1-04 1-00 -0 20625 
82 2-50 2-6 -O4 00235 
78 -47 -2 -05 -1063 
60 “47 -42 ~05 +1063 
56 1-45 1-40 -05 20476 
2 3-04 2-57 -07 «0380 
54 -45 ~09 +1666 
84 5-16 5-05 -11 20344 
36 1-11 -58 -1 01830 
54 1-15 1-01 -1 01866 
94 2-32 2-18 -14 20921 
86 1-52 1-29 -2 ©2053 
74 3-39 3-13 -2 21187 
2 2=h3 2-15 -28 01717 


Note: The minus sign indicates that B was read faster than A. 
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APPENDIX "'C" 


CONSOLIDATED TABLE OF RETARDATION IN READING INTERPOINTED SHEETS 


Retardation 
Record No, As B. Actual Percentage 
One~side Interpointed 
Min. Sece Min. Sec. Sec. Percent 
uu 2-34 yal #127 «8247 
3 3=26 4-43 #17 3747 
15 3-17 4-22 #65 033 
70 3-37 ya25 248 2211 
46 7-34 8-21 AUT +1035 
111 1-51 2-35 uy «40 
97 4-4 5-21 #40 1423 
64 2-28 2-52 #2h 1621 
101 6-15 6-37 #22 +0584 
18 1-46 2-08 #22 22075 
= 1-04 1-25 #21 +3265 
1 3-40 4-00 #20 +0909 
10 2-09 2-29 #20 +1550 
27 1-41 2-00 #19 +1881 
143 1-59 2-16 #17 «1428 
98 1-21 1-36 #1 »1851 
22 “45 59 th +31 
el 1-17 1-30 #13 - 1688 
16 1-17 1-30 #13 169 
og 3-01 3-13 #12 0662 
(2) 1-24 1-36 #12 1428 
3 2-04 2-15 #11 +0887 
s) 1-35 1-46 #11 21157 
57 1-17 1-27 #10 ~1297 
104 2-26 2-35 #09 »0616 
12 “45 -54 #09 +20 
50 1-03 1-12 409 2 1428 
Be 1-01 1-10 #09 01475 
81 1-36 1-44 108 20833 
85 2-06 2-13 407 +0555 
87 2-05 2-12 #07 ae 
42 -50 57 407 . 
25 1-51 1-57 #06 20540 
45 2-20 2-26 406 0428 
77 1-11 1-17 #06 20845 
76 -55 1-01 #06 +1090 
95 1-00 1-05 #05 00833 
105 2-22 3-27 #05 0247 
79 1-10. 1-15 #05 «0714 
6 -52 -57 #05 +0961 
43 1-03 1-08 405 -0793 
100 1-05 1-10 #0 0769 
a4 2-02 2-06 #0 20327 
32 1-37 1-41 Hou .0412 
38 1-00 1-04 #o4 +0666 
20 1-52 1-55 403 .0267 
89 1-04 1-07 #03 20468 
51 “4g -51 #03 00625 
83 2-01 2-04 #03 20247 
28 1-15 1-17 #02 0266 
8 1-59 2-01 #02 +0168 
68 2-05 2-07 #02 10160 yogian- 
& 4-13, 4-15 qo2 +0079 Cnileren 
= edium_- 
103 4-18 4-20 #02 0077 ee 
72 2-22 2-23 #01 0070 
= 65 2-ly 2n45 401 +0067 a 
67 1-44 1-44 (e) 0 
47 -54 ~54 ) 20 
88 49 -4g 0) <0 
53 2-10 2-10 fo) «0 
66 5-00 5-00 ) 0 
102 -59 -58 -01 +0169 
30 1-06 1-05 -01 20151 
14 1-06 1-05 -01 20151 
26 1-46 1-45 -01 -0094 
7 2-05 2-0 ~O1 -0080 
4g ene - 4-10 -02 .0277 
f B-55 le -02 20085 
-49 -47 -02 -O408 
34 -52 -49 -03 20574 
96 1-21 1-18 ~03 +0370 
107 2-28 2-25 -03 20202 
62 2-37 2-34 -03 ,0191 
58 1-04 1-00 -ol +0625 
63 1-11 1-07 -O4 0563 
91 1-17 1-13 -O4 60519 
82 2-50 2-46 -O4 20235 
73 -h7 ~4o -05 +1063 
60 -47 -4e -05 21063 
55 1-32 eer ~05 10543 
56 1-45 1-40 ~05 04-76 
1 3-45 3-O -05 0204 
5 1-10 1-04 -06 +0857 
109 2-46 2-0 -06 20361 
35 3-13 3-07 -06 +0310 
92 3-04 2-57 -07 +0380 
ho -54u -45 ~09 . 1666 
17 5-25 5-15 -10 20307 
31 1-36 1-26 -10 21041 
19 4-17 4-07 -10 20389 
29 1-22 1-11 -11 61341 
By 5-16 5-05 =11 20344 
36 1-11 -58 =13 21830 
54 1-15 1-01 -14 +1866 
94 2-32 2-18 ~14 20921 
59 4~26 4-09 -17 20639 
71 2-30 2-12 -18 ©1200 
9 2-03 1-45 -18 +1463 
69 2-52 2-31 -21 01215 
&6 1-52 1-29 -23 22053 
73 2-55 2-30 -25 1428 
74 3=39 3-13 ~26 1187 
2 2-3 2-15 -28 eel! 
99 3-00 2-32 -28 21555 
a) 2-26 1-54 te .2191 
23 8~10 7-30 - «0816 
61 3-15 2-25 -50 22564 
93 3753 2-57 -56 + 2403 


Note: In record mumbers, even numbers indicate children; odd numbers adults. 
The minus sign indicates that B was read faster than A, 
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_APPENDIX "D" 
TABLE OF PERCENTAGE OF RETARDATION IN READING INTERPOINTED SHEETS - ADULTS 








Record No. A. B. Percentage 
One side Interpointed 


111 1-51 2-35 #,40 
3 j 3-26 Y-Ls ite 3747 
15 3-17 4-22 1.33 
27 1-41 2-00 we 1881 
al 1-17 1-30 #1688 
13 1-59 2-16 #,1428 
15 1-24 1-36 #.1428 
97 4-1 5-21 4.1423 
7 1-17 1-27 #,1297 
9 1-35 1-46 #1157 
41 3-40 4-00 #.0909 
33 2-04 2-15 4.0887 
17 1-11 1-17 #0845 
81 1-36 1-44 #,0833 
95 1-00 1-05 #.0833 
43 1-03 1-08 #0793 
79 1-10 1-15 #0714 
39 3-01 3-13 #.0662 
51 -Ug -51 #.0625 
101 6-15 6-37 4.0584 
85 2-06 2-13 #0555 
87 2-05 2-12 #0545 
25 1-51 1-57 #.0540 
89 1-04 1-07 #.0468 
45 2-20 2-26 #,0428 
105 3-22 3-27 #0247 
83 2-01 2-04 #0247 
103 4-18 4-20 #.0077 - Median 
65 2-44 2-45 #.0067 
67 1-44 1-44 0) 
53 2-10 2-10 0 
47 -54 54 0 
7 2-05 2-04 -.0080 
37 BaD 5-53 -»0085 
107 aa 2-25 -.0202 
1 3-45 3-40 --0204 
17 ones 5-15 -20307 
She 3-13 3-07 ~.0310 
109 2-46 2-0 -.0361 
19 4-17 4-07 20389 
91 1-17 1-13 -.0519 
55 1-32 1-27 ~.0543 
63 1-11 1-07 -.0563 
59 426 4-09 - 0639 
23 8-10 7-30 ~.0816 
5 1-10 1-04 -.0857 
31 1-36 1-26 -.1041 
71 “2-30 2-12 -.1200 
69 2-52 2-31 -.1215 
29 1-22 1-11 =01 541 
73 2-55 2-30 -.1428 
9 2-03 1-45 ~.1463 
99 3-00 ese 701555 
il 2=26 1-54 -.2191 
93 5255 ealaiil -»2h03 
61 3-15 2-25 -.2564 


Note: The minus sign indicates that B was read faster than A. 
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APPENDIX "E" 


TABLE OF PERCENTAGE OF RETARDATION IN READING INTERPOINTED SHEETS - CHILDREN 





Record No. As B. Percentage 
One side Interpointed 
Min. Sec. Min» Sec. 
uy 2-34 4-41 He S2U7 
90 1-04 1-25 #43265 
22 “45 -59 He3l 
70 3-37 4Yn25 #2211 
18 1-6 2-08 #22075 
12 -45 54 #420 
98 1-21 1-36 #.1851 
16 1-17 1-30 #.169 
64 2-28 2-52 #.1621 
10 2-09 2-29 #41550 
52 1-01 1-10 #21475 
1-03 1-12 #.1428 
he -50 -57 #1400 
76 -55 1-01 #21090 
46 7-34 8-21 4.1035 
6 -52 -57 #,0961 
100 1-05 1-10 #20769 
8 1-00 1-04 #.0666 
104 2-26 2-35 #.0616 
1-37 1-41 #.0412 
al 2-02 2-06 #.0327 
20 1-52 1-55 #0267 
26 1-15 1-17 —- #,0266 
8 1-59 2-01 #0168 
68 2-05 2-07 4.0160 
80 4-13 Ye15 #,0079 - - Median 
72 2-22 2-23 #0070 
88 ~hi9 -k9 oO 
66 5-00 5-00 fo) 
26 1-46 1-45 -.0094 
30 1-06 1-05 -.0151 
14 1-06 1-05 -.0151 
102 ~59 ~58 -.0169 
62 2=37 2-34 -.0191 
82 2-50 2-46 ~20235 
4g 1~12 1-10 0277 
84 5-16 5-05 -.03 
96 \-21 1-18 -»0370 
= 3-04 2-57 -.0380 
~49 -47 -.0408 
56 1-45 1-4o - 0476 
34 ~52 -4g -.0574 
58 1-04 1-00 -20625 
94 2-32 2-18 ~.0921 
78 -47 -h2 ~.1063 
60 ~47 ~4o -.1063 
74 3-39 Seize EET 
Lo 5 -45 -. 1666 
2 2-43 2-15 -.1717 
36 1-11 -58 -.1830 
54 1-15 1-01 ~.1866 
86 1-52 1-29 -+2053 


Note: The minus sign indicates that B was read faster than A. 
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COLSOLIDATED TABLE OF PERCENTAGE OF RETARDATION IN READING INTERPOINTED SHEETS 


Record No. A B Percentage 
One side Interpointed 
Wy 2-34 4a41 #8247 
111 1-51 2-35 He 
3 3-26 4h #3747 
15 3-17 4-22 #33 
90 1-04 1-25 He. 3265 
22 -45 -59 #31 
70 sa: 4-25 #. 2211 
18 1- 2-08 #.2075 
12 -45 -54 te 20 
27 1-41 2-00 we 1881 
98 1-21 1-36 #21851 
16 1-17 1-30 #.169 
21 1-17 1-30 #,1688 
64 2-28 2-52 #.1621 
10 2-09 2-29 te 1550 
52 1-01 1-10 #e 1475 
13 1-59 2-16 #1428 
15 1-24 1-36 #, 1428 
50 1-03 1-12 He 1428 
97 yy 5-21 #1423 
he -50 -57 #o1 
7 1-17 1-27 #1297 
9 1-35 1-46 #,1157 
76 -55 1-01 #21090 
46 7-34 8-21 #.1035 
6 a -57 #20961 
yy 3- 4-00 #0909 
33 2-04 2-15 4.0887 
7 1-11 1-17 #60845 
81 1-36 1-44 #0833 
5 1-00 1-05 #20833 
3 1-03 1-08 #.0793 
100 1-05 1-10 #.0 
19 1-10 1-15 #071 
38 1-00 1-04 #20666 
39 3-01 3-13 #,0662 
51 4g 51 #0625 
104 2-26 2-35 #20616 
101 6-15 6-37 #005 
85 2-06 2-13 #00555 
87 2-05 2-12 #20545 
25 1-51 1-57 #0 
89 1-04 1-07 #0468 
45 2~20 2~26 #.0428 
32 1-37 1-41 #0412 
2k. 2-02 2-06 #e03e7 
20 1-52 1-55 #e0267 
28 1-15 1-17 #20266 
105 322 3-27 #40247 
83 2-01 2-04 #,0247 
g 1-59 2-01 #20168 
68 2-05 2-07 #.0160 
80 4-13, 4-15 #20079 - Median - Children 
103 4-18 4~20 #,0077 - Median - Adults 
72 2-22 2-23 #-0070 
65 2-hy 2-45 #20067 
67 1-44 1-44 0 
53 2-10 2-10 ) 
47 -54 —5U 9) 
88 -4g -4g 0) 
66 5-00 5-00 0 
rh 2-05 2-04 -.0080 
37 BED 3-55 =.0085 
26 1-6 1-45 -.0094 
1-06 1-05 -.0151 
14 1-06 1-05 =.0151 
102 -59 -58 ~.0169 
62 2-37 2-34 -.0191 
107 2-28 225 -.0202 
1 3-45 3-40 -.0204 
82 2-50 2-46 -20235 
4g 1-12 1-10 -.0277 
aa 5-25 5-15 -.0307 
3-13 3-07 -.0310 
an 5-16 5-05 -.0344 
109 2-46 2-0 -.0361 
96 1-21 1-18 -.0370 
92 -o4 2-57 -.038 
19 -17 4-07 -.0389 
4 -kg -U7 -.0408 
56 1-5 4-O =,0476 
91 1-17 1-13 -20519 
55 1-32 1-27 -.0543 
6 1-11 1-07 -.0563 
3 -52 <9 =.0574 
58 1-04 1-00 ~20625 
59 4-26 4-09 -.0639 
23 8~10 7-30 -.081 
1-10 1-04 -.0857 
94 2-32 2-18 -.0921 
31 1-36 1-26 =. 1041 
78 -47 -42 -.1063 
-47 ~42 ~.1063 
74 3-39 3-13 -.1187 
71 2-30 2-12 -.1200 
69 2-52 2-31 =1215 
29 1-22 1-11 =. 1341 
B 2-55 2-30 -. 1428 
2-03 1-45 ~01463 
99 3-00 2-32 701555 
ho -54 -45 -.166 
2 2-43, 2-15 ~o1717 
36 1-11 ~58 -.1830 
1-15 1-01 ~01866 
&6 1-52 1-2 =. 2053 
ll 2-26 as -e2191 
93 3253 2-57 62403 
61 3-15 2-25 ~»2564 


Note: In record numbers, even numbers indicate children, odd numbers, adultse 
The minus sign indicates that B was read faster than A. 
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APPENDIX "G" 
TABLE SHOWING PERCENTAGE OF RETARDATION IN READING INTERPOINTED SHEETS 
ee ee WENA WAS SRR ADE ERO 


Record No. A. B. Percentage 
One side Interpointed 
Min. Sec. Min. Sec. 

yy 2-34 4-41 #, 8247 
111 1-51 2-35 #.40 

3 3-26 4-3 #.3747 
15 B27 4-22 te 33 
12 -45 -54 #20 
27 1-41 2-00 #1881 
16 1-27 1-30 #169 
64 2-28 2-52 #,1621 
52 1-01 1-10 #41475 
15 1-2h 1-36 4,1428 
95 1-00 1-05 #,0833 
100 1-05 1-10 4.0769 
79 1-10 1-15 #,0714 
39 3-01 3-13 #,0662 
51 -43 51 #0625 
87 2-05 2-12 #0545 
32 1-37 1-41 #0412 
24 2-02 2-06 #0327 
20 1-52 1-55 #,0267 
28 1-15 1-17 4,0266 
83 2-01 2-04 4.0247 
68 2-05 2-07 #,0160 
103 4-18 4-20 #20077 
65 2-4y 2-45 #20067 
53 2-10 2-10 0 

7 -54 ~54 +0 

7 2-05 2-04 ~, 00 80-Median 
37 bo 3-535 ~»0085 
14 1-06 1-05 -.0161 
102 ~59 -58 -.0169 
107 2-28 2-25 -,0202 
82 2-50 2-46 ~10235 
4g 1-12 1-20 -.0277 
35 3-13 3-07 -.0310 
96 1-21 1~18 -.0370 
92 -O4 2-57 ~10380 
19 -17 4-07 =.0389 
56 1-45 1-0 -.0476 
91 1-17 1-13 -.0519 
55 1-32 1-27 -.0543 
59 Yn 26 4-09 ~00639 
23 8-10 7-30 -.0816 
31 1-36 1-26 -.1041 
78 -47 -42 -. 1063 
60 -47 -42 -.1063 
74 3-39 3-13 -.1187 
69 2-52 2-31 -.1215 
99 3-00 2-32 -01555 
Lo -54 -45 -» 1666 

2 2-43 2-15 -.1717 
36 1-11 -58 -,1830 
86 1-52 1-2 =.2053 
11 2-26 1-5 -.2191 


Note: The mimus sign indicates that B was read faster than A. 
In record numbers, even mmbers indicate children; odd mmbers adults. 
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APPENDIX "5" 


“TABLE SHOWING PERCENTAGE OF RETARDATION IN READING INTERPOINIED SHEETS 
WHEN "B" WAS READ FIRST 


Record Noa re B, Percentage 
: One-side Interpointed 
0 1-04 1-25 #, 3265 
22 “45 eke #.31 
we 3-37 4-25 #.2211 
18 1-46 2-08 #.2075 
re 1-21 1-36 #.1851 
21 1-17 1-30 #,1688 
10 2-09 2-29 #41550 
13 1-59 2-16 #.1428 
50 1-03 1-12 #, 1428 
es 4-4 5-21 #21423 
2 -50 -57 #,1400 
57 1-17 1-27 #,1297 
4g 1-35 1-6 #.1157 
76 -55 1-01 #,1090 
46 7-34 8-21 #.1035 
6 -52 -57 #.0961 
41 3-0 4-00 #40909 
33 2404 2-15 #0887 
17 1-11 1-17 #0845 
81 1-36 1-Ly #60833 
43 1-03 1-08 #.0793 
38 1-00 1-04 #.0 
104 2-26 2-35 #,0616 
101 6-15 6-37 4.0584 
85 2-06 2-13 4.0555 
25 1-51 1-57 #+05 
89 1-04 1-07 #.0468 
45 2-20 2-26 #,0U28 - - Median 
105 3-22 3-27 #,0247 
g 1-59 2-01 #,0168 
80 4-13 4-15 #.0079 
72 2-22 2-2 #.0070 
67 1-4y 1-4 0 
88 -49 -49 FAS) 
66 5-00 5-00 +0 
26 1-46 1-45 -.0094 
1-06 1-05 -sO151 
62 2-37 2-34 -.0191 
1 3-45 3-ho ~. 0204 
17. 5-25 5-15 -20307 
ran 5-16 5-05 ~+03 
oo 2-46 2-0 -.0361 
~4g “YF -. 0408 
63 1-11 1-07 ee, 
34 ~52 “49 -+057 
58 1-04 1-00 -30625 
° 1-10 1-04 -»0857 
9g 2-32 2-18 -.0921 
71 2-30 2-12 -, 1200 
29 1-22 1-11 -.1341 
13 2-55 2-30 -.1428 
2-03 1-45 ~» 1h63 
54 1-15 1-01 -.1866 
Sh, 3-53 2-57 Sone 
61 3-15 2-25 ~.256 


Note: The mims sign indicates that B was read faster than A» 
In record numbers, even numbers indicate children; odd numbers adults. 
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APPENDIX "I" 


TABLE SHOWING SPEED AND ERRORS-ADULTS 


Time to 
Record No. read A. Errors 
51 4g (a) 
47 ~54 f°) 
5 1-00 (0) 
3 1-0 4 
89 1-0 Al 
5 1-10 ) 
79 1-10 1 
rity 1-11 0 
63 1-11 1 
91 1-17 1 
21 1-17 2 
at 1-17 8 
1-22 2 
75 1-24 1 
iB 1-32 . 
d= 35 
gl neh. 4 
31 1-36 1 
27 1-41 3 
67 1-44 fo) 
111 1-51 fe) 
25 1-51 2 
13 1-59 it 
83 2-01 0 
9 2-0 0 
33 2-0 2 
i 2-05 ie) 
8&7 2-05 0 
85 2-06 7 
53 2-10 0) 
45 2-20 1 
1l 2-26 4 
107 2-28 0 
7 ee 3 
65 2 2 
109 2-46 0 
69 2-52 5 
73 ASB} 3 
99 3-00 ) 
39 3-01 1 
35 3-13 2 
61 3-15 1 
15 3-17 ie 
105 3-22 6 
3 3-26 fo) 
YL 3-40 0 
1 Zalh5 0 
93 3-53 3 
37 3-55 6 
19 4-17 0 
103 4-18 6 
9 4-26 5 
97 Yala 0 
ali ¢ 5-25 0 
101 6-15 0 
23 8-10 0 
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_APPENDIX "J" 


TABLE SHOWING SPEED AND ERRORS - CHILDREN 


Time to 
Record No. read A. Errors. 

12 -45 fe) 
22 ~45 1 
60 -47 1 
78 -47 3 
88 -49 0 
\ -4i9 ) 
he -50 (0) 
34 =52 3 
6 -52 6) 
ho -54 0 
76 = 0 
102 -59 0 
38 1-00 0 
52 1-01 0 
50 1-0 fe) 
58 1-0 0 
90 1-04 0 
100 1-05 1 
14 1-06 1 
30 1-06 ) 
6 1-11 3 
8 1-12 1 
28 1-15 (e) 
1-15 0 

16 1-17 2 
98 1-21 0 
96 1-21 HK 
32 ae 1 
56 1-45 5 
26 1-46 it 
18 1-6 4 
20 1-52 ) 
86 1-52 1 
8 1-59 1 
24 2-02 3 
68 2-05 0 
10 2-09 2 
72 2-22 4 
104 2-26 3 
64 2-28 5 
94 2-32 0) 
uy 2-34 0 
62 au (0) 
2 2-43 0 
82 2-50 0 
92 3-04 5 
70 Davi 0 
74 -39 2 
&0 t-13 1 
66 5-00 0) 
ran 5-16 0 
46 7-34 1 
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CONSOLIDATED TABLE SHOWING SPEED AND ERRORS. 


Time to 
Record No. read A, Errors 
12 ~45 0) 
22 “45 1 
60 -h7 aL 
78 -h7 7 
51 -4g 0 
88 -4g @) 
4 -49 ) 
42 ~50 (0) 
34 -52 3 
6 -52 (0) 
uo =54 0 
47 -54 fe) 
76 -55 0 
102 -59 te) 
95 1-00 (0) 
38 1-00 0 
2 1-01 (e) 
3 1-03 4 
50 1-03 (o) 
53 1-04 fe) 
90 1-04 (0) 
89 1-04 1 
100 1-05 1 
14 1-06 z 
30 1-06 0) 
5 1-10 fe) 
79 1-10 1 
36 1-11 3 
17 1-11 fe) 
63 1-11 7H 
4g 1-12 1 
28 3-15 (0) 
54 1-15 fe) 
91 1-17 a 
16 1-17 2 
21 1-17 2 
57 1-17 8 
98 1-21 (e) 
96 1-21 1 
29 eee 2 
15 1-2ht sf 
5 1-32 0 
9 1-35 0 
81 1-36 4 
31 1-36 1 
32 1-37 1 
27 1-41 3 
67 1-44 0) 
56 1-45 5 
26 1-46 1 
18 1-46 4 
nia 1-51 0 
25 1-51 2 
20 1-52 0 
86 1-52 1 
8 1-59 1 
13 1-59 7 
18 2-01 ) 
24 2-02 3 
y) 2-03 0 
op) 2-04 2 
2-05 0 
87 2-05 fe) 
68 2-05 fe) 
&5 2-06 7 
10 2-09 2 
2-10 fe) 
45 2-20 1 
72 2-22 4 
104 2-26 
11 2-26 f 
64 2-28 5 
107 2-28 0 
n 2-30 3 
a 2-32 0 
2-34 fa) 
62 eo53 0 
2 2- fe) 
65 2-4 2 
ee 2-6 0 
ean 0 
69 2-52 5 
73 2-55 3 
99 3-00 0 
39 3-01 1 
92 3-04 5 
35 3-13 2 
61 3-15 1 
15 3-17 1 
105 3-22 6 
% 3-26 0 
70 3-37 0) 
74 3-39 2 
1 3-45 0 
93 S205 3 
37 DS) 6 
80 -13 + 
19 4-17 0 
103 4-18 6 
59 4-26 5 
97 4-41 0 
ay 5-16 0 
101 Dud nd 
7-34 1 
23 8-10 0 


Note: 
e: In record numbers, even numbers indicate children; odd numbers adults, 
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APPENDIX "L" 


COMPARATIVE SPEED OF FAST AND SLOW READERS. 





Total Children and Adult. 





Fastest 25% read in 25 min. 42 sec, 


Slowest 254 " tal i ent eg 8 
Difference - 87 min. 47 sece or 342% of fast readers total time, 
Average speed for fastest 25% is 57-11 sec. 
" "slowest 25% " 252.18 " ork mine 12.18 sec. 
Average difference 195.07 " or3 " alolerg 
Adults. 
Fastest 25% read in 16 min. 8 sec. 
Slowest 254 " " 62 1 50 " 
Difference - 46 on 42" or 2.89% of fast readers total time 
Average speed for fastest 254 is 69. 15 sec. or 1 min, 9.15 sec. 
Average " " slowest 25% " 269.28 " 4 h " p2Q,0g 1m 
erage difference «+. ... 200013 " " 3 © 20613 * 
Children. 
Fastest 254 read in 11 min 4 sec. 
Slowest 256 " wu" Ug o or 
Difference 37 = 3 " or 3.35% of fast readers total time. 


sverage speed for fastest 25% is 51.08 sec. 
" slowest 254 " 222.08 " or 3 min. 42.08 sec. 


Average difference « « « « » 171.00 1 eA ic ero 51 ft 
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DATA ON INEXPERIENCED READERS. 


Eliminating those known to be inexperienced readers ~- 12 in 
number (8 children and 4 adults) we find that the total difference 
between length of time required to read A and B is 3 min. 22 sec., 
ora weterdation of .0i71%. 

By eliminating the 8 inexperienced readers among children from 
total of children's records, we find that the retardation of B over 
Ais 2 min. 40 sec. or a retardation of .0354%. 

Among adult readers we have but 4 subjects which is too small a 
number to be indicative of any tendency. It happens that in the case 
of these 4 readers the A sheet was read in 21 min. 42 sec. and the B 
sheet in 20 mine 46 sec. or a retardation of mims 56 sec. Three of 
the 4 readers started with As The one who started with B read A in 
22 sec. less time than B. 

An inspection of these 4 subjects denotes a certain advantage in 
point of speed of the second page read over’ the first page. This is 
conceivably due to learning element though the factor is not constant. 

In case of 8 inexperienced readers among children, 4 began with 
A and 4 with B. Thus whatever advantage may result from the learning 
element, if any, is equally divided between the two forms of printing. 
Inspection of these records shows nothing constant in the learning 


element. 
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APPENDIX "N" 


As inquiries have been made as to where persons taking these tests 


learned to read Braille, we are giving below the following data: 


CHILDREN 
37 = Learned to read Braille in New York City Public Schools. 
Daa Mu W Ls " " New York Institute for the Blind. 
g - Ww " " " Cleveland Public Schools. 
2- lw “ " a “ Newark, N. J. Public Schools. 
ADULTS 
12 - Learned to read Braille in New York City Public Schools. 
10) 5 " " n " New York Institute for the Blind. 
Jeu W " " " Port Jefferson, N. Y, Public Schools. 


3 - Self taught. 


12 - No record obtained, 
ap eeeruat " wt 


It should be said that when a subject stated that he was 
more familiar with American Braille than with Revised 
Braille, he took the test in American Braille. 
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The following is an excerpt from a letter received from Mr. Joseph Brusca of the 
Ziegler Magazine, in regard to plate making, 


FIRST SIDE SECOND SIDE 
(Twelve minutes for embossing (12) Fourteen minutes for embossing (14) 
(No errors One error 
lst pair( - - - One minute for correction 
(One minute setting plate for One mimute setting next plate 
sli reverse side. 


(Eleven minutes for embossing (11) ‘Thirteen minutes for embossing (13) 


(Two errors One error 
énd pair(One mimte for correction Two minutes for correction 
(One minute setting plate for One minute setting next plate 


reverse side 


(Twelve minutes for embossing (12) ‘Thirteen minutes for embossing (13) 


(One error No errors 

3rd pair(One minute for correction ~- 
(One minute setting plate for One minute setting next plate 
( reverse side 


"To sum up - To make the first sides of the three plates it required..35 Mins. 
" " " Reverse '* wt "tt " n sre tO aa 

A total difference on the three plates of «11.5 ee eveeees 5 

Or to put it another way - 


The average time required to make the first side was »...-1l Mins.40 Sec, 


it " " tt " tt second " Parr: Ges oe izal 3 
or an average difference OLn. oe Cerne ee Melee. er Bw Ute Oger sD ere eae pis ho " 
"As to errors, I find a total of three errors on the three first sides and a total 


of two errors on the three reverse sides. As to time for correction, it required 
two minutes to correct the three errors on the first sides and three minutes to 
correct the two errors on the reverse sides. 


"There seems to be no difference in the time required for setting the plates for 

the first and second sides. ‘This may be due to the fact that I am very accustomed 

to setting these plates. ‘The total of five minutes difference in making the first 
and second sides of these plates was due in a large measure to making aslight adjust- 
ments of the plates while the reverse sides were being embossed. 


"These six plates were part of the regular Ziegler Magazine plates - 

eax Ls 1/2 inches, averaging 10 words to the line, 27 lines to the page, or 

270 words to the page, and the copy was a continued story with many quota- 

tions, etce It mst also be taken into consideration that most of the text in 
4s story was in dialect, and naturally a little more care had to be taken while 

embossing than would have been necessary in straight reading matter." 


Dated July 31, 192u. 
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